Costéif?egtiveness Analysis of Ohio Quench
Tower Pollution Control Options

Cost-effectiveness (C-E)} ratios will be derived for three control
options; multiple row baffles, clean water quenching {TDS of 1500 mg/1)
and combined multiple row baffles and clean water guenching. The
poliution reduction and cost of control for each option are computed
for J& - Campbell, RSC - Warren, RSC - Youngstown, and USSC -

Lorain.

The C-E ratio is the total annualized cost of control divided by
the annual reduction of pollution. The total annualized cost has two
components; annual capital recovery (financial) tosts, and annual
operation costs.

The costs of clean water quenching for the four Dhio plants were
computed from the development document for the effluent limitation
guidelines for Iron and Steel. The capital cost of wastewater
treatment is based on the size of the facility needed to treat the
waste ammonia liquor from by-product cokemaking operations, allowing
the quenchzng wa@pj to reach 1500 mg/1 TDS. The capital costs for

Gl

c?ean wate Aquen for each plant are:

$(000) ‘
o Republic - Youngstown $24[}8 0 M&
o Republic - Warren 2345.6 :;?X
" 0" USSC - Lorain be 3192.3
0 J&L - Campbell g; 2697.6 -~
'Fata‘i - m 443.5 e

@«»
The total annualized cost is 22.8 percent of the capital cost of

clean water quenching. The methodology used to compute this percentage
is the present value cash flow method {see table A).
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The annual operation costs for clean water quenching include the

following costs {from Iron and Steel development document):

Operation and Maintenance Energy and Power

§

- Land -~ Steam
-~ Studge Disposal - Waste Acid
- Hazardous Waste Disposal - Chemical

¥

Crystal Disposal

011 Disposal

As a percentage of capital cost, the annual operation cost
is 17 percent.
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TABLE A

Annualized Cost of Clean Water Quenching
(example investment of a $1000.00)

11 2] 3] 4] 5] 6] 7]

Useful Life Operation Equity Debt Depre-
(# of vears) Costs - ITC Finance Finance ciation NCF MPY
0 +100  -650 -550 ~550
1 ~85 -70.9  +69.8 ~-86,1 ~83.0
2 -85 55,9 495.2 -55.7  -51.8
3 -85 ~61.3  +B84.5 -61.8 -55.4
4 -85 ~57.1  +78.% -63.5 54,9
5 -85 -53.1 73,1 -65.0 54,7
6 -85 -85.0 -68.3
25 -85 -85 =34.1

NPV of Investment -1835.8
over Useful Life

Post-tax annualized cost - $114.1

Pre-tax annualized cost - $228.2 {assumed marginal tax
rate of 50.1%)

Pre-tax annualized cost or a percentage of capital cost

is 22.8 percent,

Footnotes to Table A:
1. Post-tax operation cost is 8.5% of capital cost {assumed
marginal tax rate of 50.1%) and left operation costs in real
terms.

ED_002508A_00001174-00003



(Table A continued)

2. Investment tax credit of 10% from Economic Recovery Act
of 1981. ’

3. Steel Industry will finance capital investments with approxi-
mately 65% equity funds and 35% debt; data from FIC's Quarterly
Financial Report.

4. Used post-tax weighted cost of capital of 4.45%, see TRS's
economic analysis of effluent guidelines for Iron and Steel.
Debt payments are put into real terms using & 7.5% inflation
factor.

5. Depreciation schedule from Economic Recovery Tax Act of 1981,
depreciation in post-tax and put in real terms using a 7.5%
inflation factor.

6. Net cash flow which is the sum of the rows in Table A.

7. Net Present Value of the cash flow using a discount rate of
3.72% that includes an inflation rate of 7.5% (calculated from
Chemical Engineering plant cost index) and 11.5% rate of return
on equity ( calculated from FTC's QFR).

An option to be considered is the treatment of all wastewater used
in quenching, bring the TDS concentration in the quench water down to
500 mg/1. The incremental capital cost and annualized cost are the

following: I

Capital Cost  Annualized Cost

$(000) ${000}

Republic-Youngstown 1523.2 347.3

Republic-Warren 2031.9 463.3

USSC-Lorain 3055 .4 696.6

J & L-Campbell 2508 .6 572.0

Total - 9119.1 2079.,2
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{Table A continued)

Using the functions in Table to calculate the pollution
reduced from multiple row baffles and water at 1500 mg/1 TDS to water
at 500 mg/1 will yield the following C~E ratios:

$ Per Ton of TSP Reduced

Republic - Youngstown $5890

Republic - Warren $8740

USSC - Lorain $8100 -~ $7300

J & L - Campbel] $8540 - $8060
Aggregate $7640

The annualized costs of clean water quenching (1500 mg/1) for
each plant are;

$(000)

Republic - Youngstown 549.0
Republic - Warren 489.2
USSC - Lorain 727.8
J & L - Campbell 615,17

Total wem $2381.1

The capital cost of multiple-row baffles for quench towers at the
four Ohio Steel plants was estimated by a contractor, and these cost
estimates are consistent with the installed capital cost of
multiple-row baffles used in the draft NSPS for quench towers and with
estimates developed by J & L {memo from W. Wilson of J & L to J. Kunz
of Region III, dated 4/21782). Multiple-row baffle capital costs for
gach plant are:
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(Table A continued)

${000)
Republic - Youngstown 400.0
Republic -~ Warren 400.0
USSC -~ Lorain 760.0
J &L - Campbell B20.0*

The operating costs for baffles are negligible, and these costs
were assumed to be zero. Total annualized costs for multiple~row
baffles will include annual capital recovery costs and, because baffles
have a four year useful life, a periodic replacement cost. To compare
properly the costs and pollution reductions from different control
options, the time period for each option must be equal. Because an
investment in wastewater treatment has a useful life of 25 years, to
compare costs/benefits of baffles with clean water guenching, the cost
of baffles must also be calculated over a 25 year period. Using the
same methodology and financial assumptions will yield a total
annualized cost for baffles as a percentage of capital cost of 20.8
percent {see Table B).

TABLE B
Annualized Cost of Multiple-Row Baffles
(example investment of $100.0)
Time Finance Debt Replace~ 1)
Period 1TC by Equity Finance Depreciation ment Cost NCF NPV
0 +10 -55

1 -11.4  +11.6 - ~55.0  -55.0
4 -10.6  +16.4 - + 0.2+ 0.2
3 - 9.8 +14.9 - + 5.8 + 54
4 - + 5.1 + 4.8
5 - 0 0
| ~40.0  ~40.0 -33.3
i E | E
l 3 | i
| | | l
25 .-
Total = ~171.9

*J & L's cost estimate to install Carl Still baffles at their
Campbell quench towers, but the towers at Campbell have multiple~row
baffles; therefore, for the purposes of this study, J & L baffle cost
will not be used in the C-E analysis.
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-3 -

Post~tax present value annualized cost - 10.7
Pre-tax present value annualized cost - 21.4
Annualized cost as a percentage of

capital cost ~ 21.4%

Footnote: 1) Useful Vife of baffles is four years, however,
replacement cost is approximately 40 percent of
original capital cost and would not be treated
as a new capital expenditure in production control,
but as a maintenance expenditure.

The annualized costs of multiple-row baffles for each plant are:

$(000)
Republic - Youngstown 85,6
Republic ~ Warren B .6
USSC - Lorain 162.6
J & L -~ Campbell e

Total --333.8

Taking the emission reductions for each pollution option from
Table 8 and dividing the reduction into the appropriate annualized cost
will yield the -E ratio for that control option.

@ﬁﬁﬁ“%f)ﬁ

The C~E ratios for requiring clean wateﬁAquemching and status guo

baffles are:

$ Per Ton of TSP Reduced

Republic - Youngstown $390

Republic ~ Warren $420

UsSSC - Lorain $740

J &L - Campbell $710-$530
Aggregate $530
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The C~E ratios for requiring only multiple-row baffles are:

$ Per Ton TSP Reduced

Republic - Youngstown $100
Republic - Warren $120
USSC - Lorain $510-3140
J & L - Campbell e
Aggregate $140

The C-E ratios for requiring multiple~row baff?eléand clean water

50 by

quenching are (incremental cost of clean water):

$ Per Ton TSP Reduced

Republic - Youngstown $300
Republic - Warren $980
USSC - Lorain $910-%610
J & L - Campbell $710-8530
Aggregate $760
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issions from the three (3

in order to determine the range of particulste s
J&L quench towers, Aliquippa Ne. 3, and Camphell Works Nos. 4 and 5 when
cperating with 1500 wmg/l TDS quench woter, the fellowing informacion and
equitions were used. In addition, euch tower has certain "other' factors

that may affect thess estimates and are outlined in the text.

Aliguippa No. 3 - water le

caal charged 3.7 tons

B
H

Campbell Ho. water Loss - 110 gpal/t coal
coal charged 17.1 tons

Campbell No, 4 - zame as No, &

To determine the TDS guench facter equation, I used:

(1} mg ¢ 1B Quench  eal. water loss LBTDS/ Y coal chavged
t guench

Te derermine the emission (particulate} factor:

(2} P 0LLY w4086 - (APCA Paper Fig. 4-Front Half)

¥ o= Front Half particulate JRES

% = Quench TDS Factor - IRIDS/r coal

{3} Emissions = | 35 1b ¢ conl per 1000 me THs (APCA Fim,o 3 Gary
&
5.
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For Aliguippa Ne. 3 tower then using equations 1 & 2:

1500 mg
2

3

€130°307) = 1.38 18TDS/t ceal

X
1

Lo
L
-
s
<o
<o
fe)
[~
g

#
fiwec]
| d

Sl
o,
P
Lok
fex)
et
+
fod
it
54

“he baffles in this tower are not very effective due to the spacing left

ber

o

per

ezen each slat and the use of only one row. The lass

11

coal is believed excessive and the sstivated lonss 1o

P10 gollons

te be 90-1-0 gals per t. coal. This tower may be testable.
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Towers No. 4 and 5 have four rows of bhaffles and & loss
rate of 110 gals/t. coal is not considered possible.

Nor should the same emission facter be applied due Lo

uge of a more effective baffle arrangement. These btowers

arg not testable,
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Average Rarnge
Lorain Clean 1649 Fh=-2202
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135
100

70
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Emission Rate when water loss is estipated to be 83 gal

i -
o e eiey
& g

Campbell Towers 4 and 3

Eq. 1 1500 X 3
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